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Detailed Description of the Invention: 



[0046] 

The processing by the computer 100 will be schematically described. First, when a user 
utters a voice (hereinafter referred to as M a user voice") to a microphone (not shown) connected to 
the computer 100 imitating a model voice, by listening to the model voice via the D/A converting 
part 1 12 and a speaker (not shown) or by referring to the time loci of the fundamental frequencies of 
the model voice which is displayed on the screen of the display device 120, the "user voice" is 
acquired into the computer 1 00 via the A/D converting part 1 02 as a voice waveform. The time loci 
of the fundamental frequencies of the acquired voice waveform are automatically displayed on the 
screen of the display device 120, and the user can visually know difference between the time loci of 
the fundamental frequencies of what he uttered and those of the model voice. 
[0047] 

At the same time, a converted voice which has been rhythm-converted is generated by the 
fundamental frequency converting part 1 1 1, the converted voice keeping the voice quality of the user 
voice but having the rhythm of the model voice. Therefore, the user can not only auditorily compare 
the user voice and the model voice by reproduced sounds from the speaker but also auditorily 
compare the voices before and after the rhythm change, which have the same user voice nature. 

[0062] 

Next, description will be made on the procedure for creation of fundamental-frequency- 
converted voice by the fundamental frequency converting part 1 1 1 or the like 
[0063] 

First, a smoothed fundamental frequency time track Pm(t) of the model voice is acquired 
from the model voice database part 101 by the difference calculating part 109, and difference (pm(t)- 
Pu(t)) between the smoothed fundamental frequency time locus Pm(t) and a smoothed fundamental 
frequency time locus Pu(t) of the user voice by a smoothing/interpolation part 107 is determined. 
However, this difference includes difference between the average voice heights of both. Therefore, 
average values Pmav and Puav for the whole phrases of Pm(t) and Pu(t), respectively, are 
determined by the difference calculating part 109. By subtracting the difference between them from 
the above difference to cancel, pure difference between temporal changes of the fundamental 
frequencies Pd(t)=(Pm(t)-Pu(t))-(Pmav-Puav) is calculated. 
[0064] 

Next, by adding the difference Pd(t) calculated by the difference calculating part 109 and the 
fundamental frequency of the user voice before being smoothed Po(t) by the addition part 1 10, the 
temporal change of the fundamental frequency of the final converted voice Po(t)+Pd(t) is obtained. 
Thereby, synthesized voice is created in which the fundamental frequency during the voiced sound 
section of the user voice has replaced the fundamental frequency during the voiced sound section of 
the model voice associated with the voiced sound section of the user voice as a result of temporal 
association. 

• * • * 

[0066] 

That is, conversion of the fundamental frequency of the A/D converted user voice waveform 
(the whole time loci are shifted at the frequency axis so that the average value of the time track of 
the fundamental frequency which has replaced the fundamental frequency during the voiced sound 
section of the model voice may correspond to the average value of the time loci of the fundamental 
frequency of the user voice) and conversion of the time length of continuance of each sound are 
sequentially performed by the fundamental frequency converting part 1 1 1 (for example, in the 
method described on pp. 387-396 in The Transactions of the Institute of Electronics Information and 
Communication Engineers of Japan A, Vol. J73-An o.3) in accordance with the temporal change of 
the fundamental frequency Po(t)+Pd(t) by the addition part 1 10; converted voice in which the rhythm 
has replaced with that of the model voice is generated; and D/A converted voice is outputted from 
the speaker (not shown). 
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